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Blooming Periods and Yields of Fruit in Relation 
to Minimum Temperatures 
Work Done on the Southern Utah Experiment Farm 
By A. B. BALLANTYNE 
As noted In Bulletin 124, the Southern Utah Experiment 
Farm is located in \.\T ashington Field, southeast of St. George. 
This tract of land is comparatively low and flat and bounded 
on three sides by hills. On the front or north side it extends 
to the Rio Virgin river, which enters and leaves the valley 
through small canyons. This entire area . has a very poor water 
and air drainage. Frosts occur here much more severely and 
much later than on the surrounding bench land. 
Much of the intermittent bearing and light yields of fruit 
on the farm has been laid to frost in a general way. The fol-
lowing report, however, shows definitely that this area is totally 
unfitted for the production of nuts or the stone fruits, such as 
peaches, plums and cherries. As noted on the following charts, 
there is great likelihood of a damaging frost occurring during 
or following the blooming periods of these fruits. 
Trouble was experienced in determining the length of the 
blooming periods after the years 1903 and 1904, as but a single 
date was recorded, probably the first bloom. To surmount this 
difficulty an averao·e was taken of the lengths of time between 
the dates of first and the date of full bloom for the years 1903 
and 1904. This number of days was added to the dates sub-
sequently given and the second date accepted a the probable 
date of full bloom for those years. As there was but a single 
date representing the blooming periods of the prunes and 
plums, it was assumed that five days would be conservative 
as a length of blooming period for these fruits. 
After a tree reaches the stage of full bloom, the petals may 
remain on for three or four days or sometimes a week and 
rarely two weeks in a period of protracted cold, wet weather. 
So that, while the lengths of the blooming periods used do 
not allow for this variation, yet they are well within the limits 
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of possibility, and cover probably the period of blooming when 
the blossom is most sensitive to the action of frost. . 
I t is realized that the injury caused by frost varies not 
only with the degree of frost, but also with the humidity, rap-
idity of thawing after freezing, and condition of the plant: be-
sides other possible factors, such as soil moisture. So, in 
making deductions from the amount of freezing only, we can 
not reach an absolute conclu ion and what may be written 
hereafter is only su o-gestive. 
During the spring of 1903 one severe frost occurred just 
previous to the blooming period of the nectarines, and while 
the apricots wer~ in full blossom. Three frosts varying from 
24 degrees F. to 27 deo-rees F. occurred during and just fol-
lowing the blooming periods of the several varieties of peache . 
No doubt the light yield of fruit in 1903 can be safely laid to 
adverse climatic conditions. 
In 1904, it is highly probable that the frost was 'responsible 
for the failure to bear. It will be noticed that the Early Vibert 
Nectarine began blooming during a period of warm weather 
which might have afforded time for pollination, and, though 
this was followed by a period of severe freezin g weather with 
8- degrees of frost on two nights, yet, we have a "sample" borne 
that year, whereas none of the rest yielded anythin o-. Of course 
the frosts of April 21, 22 and 24 may have been laro-ely re-
sponsible, although the ones of March 13, 22, 24, 26 were prob-
ably factors, even though the buds and flowers were probably 
wet from light rains on the 21st and 22nd. 
The 1905 blooming periods show but three night of frosts 
during the time ' when most of the trees were in blossom. The . 
one on March 6 being of only two degrees, while those on 
March 27 and 30 were 4 and 5 degrees, respectively, really not 
enough to do serious damao-e ordinarily, though there were 
light rains on the 25th and 27th, so that it may be probable ' 
these frosts injured the fruit stand on some of the trees, though 
it seems that trees should produce enough buds to give a stand 
of fruit in spite of these amounts of freezing. 
From a glance at the results for 1906, one of two things 
seems evident: either the frost materially reduced the crops 
which surely in this section are too light for trees six years old, 
or el e there were not many fruit buds on the trees. 
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It may be assumed that the number of fruit buds on a 
tree in any given year is dependent upon: firstly, the age of 
the tree; secondly, the size of the preceding crop; and, thirdly, 
the relative vigor of the tree growth as influenced by cultural 
. methods or soil conditions and the comparative severity of the 
pruning. 
The first two points have been taken care of, leaving only 
the question of growth as influenced by culture and pruning. 
I t need hardly be said that experience has shown that a 
severe pruning will induce a heavy, bushy growth the en-
suing season, provided the cultural methods are normal. 
A comparison of the amounts and dates of irrigations and 
precipitation during the periods of most active growth for 1905 
and 1906 (see accompanying tables), shows that in 1905 not 
only was the precipitation more than twice as great as in 1906, 
but that the orchard received one more irrigation. Conse-
quently we may be justified in assuming that the growth for 
1905 was exceptionally luxuriant. 
Irrigations Precipitation 
1905 1906 1905 1906 
April 7 April 21 April 
-----
.34 in. .90 in. 
April 29 May 2 May __ __ __ 1.11 In . .39 in. 
June 5 May 25 June 
-----
. 00 in. .00 in. 
July 1 June 20 July ------ 1.23 In. .71 in. 
July 20 July 8 . Aug. ----- .76 m. 1.04 in. 
Aug. 16 Aug. 1 Sept. _____ 3.25 In . .50 in. 
Sept. 21 Nov. 15 Oct. 
------
. 55 m. .00 in. 
Oct. 18 7.24 in. 3.54 in. 
This is borne out by an examination of the growth records 
for 1905 and 1906, which gives the following results: 
Peaches ___ ...! _____ _ __ _ __ _ 
Prunes ________________ _ 
Nectarines _____________ _ 
Apricots _______________ _ 
1905 
4.23 ft. 
4.62 ft. 
3.5 ft. 
5.0 ft. 
1906 
2.43 ft. 
2.56 ft. 
1.66 ft. 
3.0 ft. 
These are averages for 13 varIetIes of peaches, 8 varieties 
of prunes, 3 of nectarines, and 2 of apricots. 
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The amount of growth alone, however, cannot shed much 
light unless we are able to determine partly the relative dense-
ness of the foliage, which will largely determine the position 
of the fruit buds. That is, if the growth was a dense bushy 
one, the lower leaves on the new shoots would have been so 
much shaded as to prevent the perfect development of the ax-
illary and fruit buds. Consequently, if fruit buds formed, they 
would in all probability have been near the extremities of the 
branches and would have been to a large extent cut off in the 
winter pruning. As near as can be learned, the growth was 
very bushy, and as the method of pruning was varied very little 
in the different years, it is probable that many of them were 
cut off in the winter pruning, and this loss, coupled with the 
possible damage to the fruit buds by the late frosts, operated 
to limit the yields of the trees for 1906. 
Since the above was written, the outline and results of a 
pruning experiment planned in 1903 have been found. Briefly, 
this experiment was thus: Six rows, running north and south, 
across the west end of the orchard and embracing a tree of each 
variety for each experiment were laid out thus: "Row" 11 , 
end of branches cut off. No wood taken out. Row 12, not 
pruned at all. Row ·13, all twigs cut out in proper way but not 
headed back. Row 14, properly pru~ed. Row 15 , improperly 
pruned, or merely cut here and there with~:)Ut aim or purpose. 
Row 16, properly pruned, excepting small twigs not cut out. 
This experiment was continued for three years. Conclusions 
of the experiment are given verbatim: "Results were very 
marked in favor of properly pruned row, although row not 
pruned bore much more fruit. 'In some cases the unpruned 
trees had more fruit on than any two pruned trees in the row." 
The results were the same for 1907 as for 1906. The un-
pruned row was not pruned either in 1903 or 1~04. 
It is unfortunate that accurate yields were not taken in 
this case, yet the general tenor of the results substantiates the 
above probability that the annual pruning was really too severe . 
I t might be stated in addition that in the cold snap of March 
15 to 18, in 1906, there were showers and snow. Yet, in spite 
of the unfavorable weather, the Elbertas produced a relatively 
good crop. 
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In 1907, the crops were irregular. The Tragedy prune 
began blossoming just before the severest cold snap, when a 
total of eleven degrees of freezing was regis'tered on March 14, 
being preceded by two nights of nine degrees each. Yet, the 
yield of this prune is recorded as equal to the rest. It is prob-
able that this snap and the one in March 27, 28, 29, were re-
sponsible for the failure of some of the peaches, apricots and 
nectarines to yield any quantities. 
The Paper Shell Almond crop was evidently injured or 
killed by the first severe freezing, as it was in the preceding 
year. 
The bulk of the peaches having been cut back preparatory 
to top working in the spring of the year 1908, they are not in-
cluded in the next year's graphs. A st'udy of these for 1908, 
1909, 1910, shows considerable freezing during the time of 
blooming. 
Seven degrees of frost in 1908, with sleet and snow, did 
not serve to entirely kill the Cole's Mammoth apricot, while 
eleven and ten degrees during dry bright weather in 1909 killed 
practically all of the fruit of the same variety. 
The season of 1910 should have been a good one, as far as 
injury from frost was concerned, as not more than two degrees 
of frost at any time were had after March 12. Unfortunately 
we do not have any yields to verify this of the varieties graphed, 
though the Imperial Epineuse and French prunes yielded re-
spectively 85.5 pounds and 67 pounds per tree of those that 
were still living. 
Review. 
From the foregoing, it seems that the frosts occurring at 
blooming time were severe enough to destroy practically all of 
the crops of the first three years after they began blooming, and 
in subsequent years they were sufficiently severe to reduce the 
crops of most of the fruits and to entirely prevent some of the 
trees maturing fruit, especially the almonds and nectarines, and 
some of the apricots and peaches. 
It has also served to show that some of the fruits can be 
expected to bear annually after the first two or three years, in 
sections similar to the Experiment Farm. 
It also shows that generally frosts of from 5 degrees to 9 
. degrees, when the buds are moist, are less damaging than those 
of a similar or slightly greater severity when the buds are dry. 
TABLE OF BLOOMING PERIODS. 
1903 1904 
Variety 
From I to \ From I to 
1905 1906 1907 1908 1909 1910 
Bengarme ApricoL. Mar. 20 Mar. 28 Feb. 28 Mar. j Feb. 15 Feb. 10-171 Feb. 121 Feb. 281 Feb. 221 Dead 
Cole's Mammoth ___ Mar. 20 Mar. 3'0 Mar. 4 Mar. ·11 Mar. 4 Feb. 25 Feb. 22 Mar. 3 Mar. 3 Mar. 13 
Hemskirk _________ Mar. 20 Mar. 26 Mar. 5.------- Mar. 4 Feb. 25 Feb. 22 Mar. 10 Mar. 3 Mar. 13 
Peaches 
Elberta ___ ~ _______ Mar. 30 Apr. 5 Mar. 16 Mar. 24 Mar. 14 Mar. 15 Mar. 19.------- Mar. 241 Mar. 18 
King's Prize _______ Mar. 30 Apr. 5 Mar. 10 Mar. 18 Mar. 13 ]\1ar. 19 Mar. 15 Mar. 21 Mar. 24 Mar. 18 
Hale's Early _______ Mar. 30 Apr. 5 Mar. 14 Mar. 22 Mar. 16 Mar. 28 Mar. 18. _______ -------
Utah Orange ______ Apr. 3 Apr. 8 Mar. 17 Mar. 23 Mar. 19 Mar. 28 Mar. 18. _____ _ _ 
Lemon Free _______ Mar. 28 . _______ Mar. 17 1\aar.23 Mar. 12 Mar. 14 Mar. 11 
Heath Cling·_:... _____ Mar. '28 Apr. 2 Mar. 12 Mar. 23 Mar. 18 Mar. 28 Mar. 20 
Old Mixon Cling ___ . _______ . ______ ~ Mar. 22 Mar. 29 Mar. 13 Mar. 18 Mar. 20 
Orange Cling ______ Apr. 2 Apr. 8 Mar. 22 Mar. 29 Mar. 17 Mar. 26 Mar. 23 _ 
":- 1-
Lemon Cling ______ Apr. 1 Apr. 7 Mar. 17 Mar. 23 Mar. 18 Mar. 25 Mar. 22 _ 
-- 1-
Old Mixon Free ___ . Apr. 1 Apr. 8 ]\1ar. 11 Mar. 18 Mar. 17 Mar. 19 Mar. 17 ________ 1 
Foster --------____ Mar. 28 Apr. 4 Mar. 23 Mar. 30 Mar. 19 Mar. 25 Mar. 20_ 
Gblden ___________ . Mar. 31 Apr. 6 Mar. 2'0 Mar. 28 Mar. 19 Mar. 25 Mar. 20 _· ______ ~ I- ------ .I-
Stump ____________ Mar. 25 Apr. 51 Mar. 13 Mar. 18 Mar. 16 Mar. 26 Mar. 20 _______________ . , ______ _ 
ThurbeL ______ ___ . ___ ___ _ . ____ ___ .. _______ . _______ Mar. 16 Mar. 25" Mar. 19 Mar. 21 ______ ________ . 
StewarL __________ ___ ____ . ~ ______ -' _________ ------- Mar. 16 Mar. 25 Mar. 22 Mar. 21 
1 • 
N 
CJ1 
o 
to 
c: 
~ 
~ 
tIj 
t-3 
1-4 
Z 
Z 
o 
..... 
N 
90 
Nectarines 
Boston __ __________ Mar. 27 Apr. 2 Mar. 22 Mar. 29 
Early ViberL _____ . Mar. 27 Apr. 2 Mar. 17 ]Vlar.23 
Warwick _________ _ Mar. 25 Apr. 2 Mar. 11 Mar. 19 
Pear 
BartletL _____ __ ___ 
------- .. ------- .-------- ~-------
Apple 
Yellow Transparent -------, ------- ... ------- ~-------
Almonds 
Paper ShelL __ __ ___ 
-------, ------- .. - - ----- ,..-------
N e Plus U ltra ______ 
----- - - . 
-------
,.------- -------~ 
Plums and Prunes 
Golden ______ ______ 
~------. 
-------
,..------- --------
Imperial Epicure ___ 
-------. ------- ~------- -------
Tragedy __________ . 
...-------. 
-------
~------ - -------
Silver __________ __ _ 
-- ----- .. ~ -- ---- - ,..------ .... --_._---
Hungarian ________ . 
------- .. 
--------
,..------- ------ -
French _________ ___ 
------- .. ,...------- ,.. ------- -------
German ___________ 
------- .. -------
.. _------ -------
I talian __________ ""'_ 
------- .. ------- ... ~----- -- -------Satsurna __________ 
-------- -------- r----- -- -------Sugar ___ ____ ______ 
... ------- -------- ~------- -------VVickson ____ ___ ___ 
-------- --------
r"- -----_ .--- - ---
Prunus SimonL ___ . 
... ------ ... r------_ Mar. 9 Mar. 16 
Mar. 20 Mar. 29 Mar. 22 
------- -------
-------~ 
Mar. 19 Mar. 18 IVfar.2l 
------- -------
,-------
Mar. 12 Mar. 29 Mar. L'O 
------- ------- ... -- ... -----
------- ------ _. 
Mar. 22 Apr. 5 _____ __ ~ 
.-------
,-------
Apr. 1 Apr. 9 Mar. 28 Apr. 13 Apr. 13 Mar. 24 
Mar. 2 Mar. 
-------
Mar. 16 Mar. 2 Mar. 10 Mar. 15 
------- .. 
-------
Mar. 16 Mar. 2 Mar_ 10 Mar. 15 
------- ... 
Apr. 11 Apr. 11 Apr. 3 Apr. 6 Apr. 15 Mar. 27 
Mar. 31 Mar. 31 Mar. 29 Apr. 1 Apr. 5 Mar. 18 
Mar. 31 Mar. 15 Mar. 10 Mar. 2 Mar. 28 Mar. 18 
-------
Apr. 1 Mar. 28 Apr. 4 Apr. 7 Mar. 20 
Apr. 5 Apr_ 1 Apr. 1 Apr. 7 Apr. 10 Mar. 28 
Mar. 31 Apr. 1 Mar. 26 Apr. 12 Apr. 10 Mar. 20 
Apr. 1 Apr. 1 Mar. 26 Mar. 30 Apr. 10 Mar. 25 
Apr. 4 Apr. 5 J\tfar. 26 Apr. 8 Apr. 10 Mar. 24 
-------
Mar. 14 
- - ----- ------- -------- ------- ... 
-------
------_ . 
Mar. 21 Mar. 25 Mar. 26 
.-------
.,..-- -- --- Feb. 26 Mar. 22 ----- -- ------- .. ..--------
Mar. 7 Feb. 26 Feb. 27 Mar. 15 Mar. 8 Mar. 9 
to 
~ 
o 
o 
~ 
~ 
Z 
~ 
'"d 
tTl 
::0 
H 
o 
0 . 
{fJ 
>-Z 
o 
~ 
~ 
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Explanation of Charts. 
In the fo llowing charts the duration of the blooming period 
i repre ented by olid oblong to the right of each variety. For 
example, the E lberta peach was in bloom from March 30th to 
April 5th, 1903. . 
The solid black line running zigzag across the lower center 
of the charts repre ent the fluctuation in temperature as noted · 
by figures at the left hand side of the page and the dates shown 
at the top of each chart. 
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Yearly variation in Blooming Period for several fruits and last 
yearly frost of 27 deg. F., 1903-1910. 
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There has been considerable varIatIon in the blooming sea-
sons of the fruits comparing one year with another, due to the 
varying seasonal conditions. This point is well shown by the 
accompanying chart, which gives the variation in blooming sea-
son of the Cole's Mammoth apricot throughout a period of eight 
years. In 1907 the period of blossom was nearly a month earlier 
:han during 1903. 
